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Abstract
Ruff, Emily, K, M.S., University of South Alabama, May 2022. Investigating the
Three Factor Model of Avoidant/Restrictive Food Intake Disorder: A Confirmatory
Factor Analysis of the Parent-Report Nine Item ARFID Scale. Chair of Committee: John
Shelley-Tremblay, Ph.D.
Avoidant/Restrictive Food Intake Disorder (ARFID) is an eating disorder with
three presentations. These are sensory sensitivity, a lack of interest in eating or food, and
fear of aversive consequences. The present study seeks to confirm the three-dimensional
model of ARFID with the Parent-Report Nine Item ARFID Scale, which serves as a
clinical measure of severity of ARFID symptoms. Participants were recruited through a
pediatric anxiety clinic and given the Autism Quotient (AQ), Multidimensional Anxiety
Scale for Children (MASC), Behavioral Pediatric Feeding Assessment, and the Nine Item
ARFID Screen (NIAS). The final sample was one hundred and eighty two (n = 182). The
present study sought to find construct validity for the NIAS, convergent validity for
candidate ARFID mechanisms and the NIAS, and criterion validity between the NIAS
and the BPFAS. Structural Equation Modeling (SEM) was utilized to investigate
construct validity of the three-factor ARFID model and the three-factor NIAS model with
Confirmatory Factor Analysis (CFA). Correlations and regression analyses were utilized
to investigate convergent validity between candidate ARFID mechanisms and the NIAS.
Correlations and regression analysis were utilized to investigate criterion validity
between the BPFAS and the NIAS as well. Each of the hypotheses were supported both
by statistically significant results, as well as reflecting results found within the previous
literature as well. The present study is the first to my knowledge to test the validity of the
NIAS as a diagnostic instrument for ARFID, and has valuable implications for both
future research and advancements in clinical practice.
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Chapter I: Candidate ARFID Mechanisms, Correlates, Etiologies, and
Characterization in a Clinical Pediatric Population Avoidant/Restrictive Food
Intake Disorder
(ARFID) is an eating disorder that is characterized by a pervasive restrictive
eating behavior that is not driven by negative body image (APA, 2013). ARFID is a
heterogeneous disorder that has 3 presentations described by the APA as lacking an
interest in eating or feeding, avoidance or restriction of food due to its sensory properties,
and avoidance of food due to concern of negative consequences of eating (2013). These 3
presentations are represented below in figure 1.

Figure 1. The 3 ARFID Presentations.

These 3 restrictive eating presentations must cause psychosocial impairment for
an individual to meet diagnostic criteria set forth by the Diagnostic Statistical Manual of
Mental Disorders 5th edition (DSM-5) (APA, 2013). While the 3 presentations of
appetite, sensory selectivity, and fear are described in the DSM-5, the etiologies of each
presentation requires further exploration and research. A deeper review of the literature is
necessary in order to understand these etiologies, as well as the disconnect in clinical
research regarding studying children with ARFID in pediatric eating clinics and
dimensional psychopathology studies for adults with ARFID. Finally, the impending

literature review will discuss the need for assessment instruments for this eating disorder
and how the present study aims to assist in this need.
It is imperative to understand that further investigations are needed to determine
the prevalence rates of ARFID in the general population. ARFID is a relatively new
diagnosis and was only introduced to the DSM-5 in 2013 (APA 2013, Zimmerman &
Fisher 2017), and thus diagnostic instruments and assessment screenings require further
development. Additionally, the 3 presentations and underlying mechanisms of ARFID
must be further investigated to be understood and applied to evidence-based
interventions. As noted above, relatively little is understood about the relationship
between presentations of ARFID and shared mechanisms in comorbidities. Thus a
primary need exists in the literature to specify the presentation, identify the underlying
mechanisms, and examine shared variance between ARFID and comorbidities. In order
to explicate the need for this investigation, the present study will explore the definition,
diagnosis, and correlates of the three factor model of ARFID.
Diagnostic Statistical Manual 5th Edition (DSM-5) Diagnostic Criterions
The American Psychological Association (APA) introduced ARFID as a disorder
to the DSM-5 in its 5th edition in 2013 (APA 2013, Zimmerman & Fisher 2017). It is
important to note that individuals of any age may be diagnosed with ARFID, assuming
they meet the criteria set forth by the DSM-5. However, ARFID is most commonly
documented in children and younger adolescents, as pediatricians are often the first to
provide the diagnosis (Zimmerman & Fisher, 2017). It should also be noted that parents
observe their children’s eating behaviors, and parental concern over picky eating and
underfeeding is common (Zimmerman & Fisher, 2017) and thus parents bring concerns
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to their child’s pediatrician. Classifying this disorder until Child and Infant Feeding and
Eating Disorders helps fill a diagnostic gap for clinicians for individuals who exhibit
maladaptive eating behaviors but do not fit criteria for other eating disorders. The
classification of ARFID via the DSM-5 also brought a diagnosis to adults in eating
disorder treatment presenting with restrictive eating but without weight and shape
concerns. ARFID also provided a diagnosis for a population of primarily young
individuals in feedings programs that are experiencing the symptoms surrounding
ARFID, but not meeting criteria for the diagnosis of feeding disorder of infancy or early
childhood due to restrictive diagnostic criterias (Kennedy et al., 2018). The DSM-5
summarizes ARFID as “the main diagnostic feature of avoidant/ restrictive food intake
disorder is avoidance or restriction of food intake (Criterion A)”, and can be
characterized by nutritional deficiencies (APA, 2013). These criteria set forth by the
American Psychological Association aim to fill a diagnostic gap, aid in therapeutic
interventions, and provide a foundation for research to begin.
Criterion A, the first criterion set forth by the APA in the DSM-5 has four key
features that indicate clinical significance of ARFID symptoms. An individual having any
one of these four meet the diagnostic criteria for ARFID providing it is attributable to an
eating restriction consistent with the stem of criterion As. Criterion A states “An eating or
feeding disturbance (e.g., apparent lack of interest in eating or food; avoidance based on
the sensory characteristics of food; concern about aversive consequences of eating)”
(APA, 2013). These patterns of restrictive eating may cause one or more of the following
four key features (APA, 2013). The first of these features is “Significant weight loss (or
failure to achieve expected weight gain or faltering growth in children)” (APA, 2013).
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The second of these features is a “significant nutritional deficiency” (APA, 2013), the
third is “dependence on enteral feeding (e.g. a feeding tube) or oral nutritional
supplements” (APA, 2013), and the fourth is “marked interference with psychosocial
functioning” (APA, 2013). These four features of Criterion A exemplify the clinical
significance of eating and feeding disturbances that result from the manifestation of
ARFID, as seen by changes to weight or potential for failure for growth, nutrition
deficiencies and the dependencies on external aid that arise from those deficiencies.
The clinical significance criterions are an indicator of deeper issues that can arise
from restrictive eating. It is also important to note that ARFID may present in children
earlier in age than other eating disorders characterized by poor body image (Norris et al.,
2014), require more enteral feeding assistance, and longer hospitalizations than
individuals with eating disorders driven by body image (Feillet et al., 2019).
While Criterion A encompasses the four features that describe the effects of
ARFID on an individual, Criterions B, C, and D aid to rule out other experiences to
ensure that ARFID is the most accurate diagnosis. Criterion B states “The [eating]
disturbance is not better explained by lack of available food or by an associated culturally
sanctioned practice” (APA, 2013), highlighting that ARFID symptoms are not a result of
food insecurity or restricted eating due to cultural practices. Criterion C punctuates the
fact that ARFID cannot be comorbid with any other eating disorder, because the
individual is “not driven by fear of fatness” or weight and shape concerns (Zickgraf &
Elkins 2018, APA 2013) that accompany other eating disorders. Criterion C describes
this saying “there is no evidence of a disturbance in the way in which one’s body weight
or shape is experienced” (APA, 2013). Lastly, Criterion D determines that ARFID
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symptoms cannot be better explained by a potential medical issue. It states “the eating
behaviors do not occur in conjunction with a medical issue, or occur beyond the threshold
of that medical issue” (APA, 2013). Meaning that if an individual does have both ARFID
and another medical issue as a comorbidity, the ARFID symptoms must be expressed
beyond the presentation of the comorbid medical issue (APA, 2013).
Introduction to the Three-Factor Model
In the DSM-5, the APA sets forth criteria to determine clinical significance in
ARFID symptoms and briefly addresses three possible presentations of ARFID
symptoms. While the DSM-5 addresses these presentations as “apparent lack of interest
in eating or food; avoidance based on the sensory characteristics of food; concern about
aversive consequences of eating” (APA, 2013), Strand and colleagues discuss this threedimensional model in depth. According to Strand and colleagues, this three-dimensional
model is described as “three distinct clinical presentations” (2019). To further clarify, the
first of these presentations that make up the structural three-dimensional model of ARFID
is “a general lack of interest in food and eating” (Strand et al., 2019). Because of this
maladaptive appetite presentation, this presentation influences a faulty approach to eating
and feeding which results in avoidant and restrictive eating patterns. The second
presentation is an avoidant or restrictive diet based on “discomfort associated with the
sensory properties of the food” such as texture, taste, size or shape, smell, temperature, or
visual presentation (Strand et al., 2019, Zickgraf & Ellis, 2018). This presentation of
avoidance and restriction based on sensory properties of food can be seen as picky eating,
often presenting as selective or neophobic eating (Zickgraf & Elkins, 2018).
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Finally, there is a third presentation in the three-dimensional model of ARFID,
and it can be described as having fears of the consequences of eating (Strand et al., 2019,
Zimmerman & Fisher, 2018). This can include fears surrounding vomiting, “food
contamination, choking, swallowing” (Zimmerman & Fisher, 2018), or avoidance of food
as a result of a “conditioned negative response due to a previous or anticipated aversive
experience” (Strand et al., 2019). While describing the clinical presentation of the fear
presentation, Thomas and colleagues describe “individuals with the fear of aversive
consequences presentation initially begin restricting intake due to their belief that certain
foods will cause them pain or discomfort” (2017). However, it is important to note that
restricting eating due to fear of aversive consequences and the “restriction and associated
weight loss only exacerbate gastric motility problems and make regular eating even more
challenging (Thomas et al., 2017). Following Thomas and colleagues, the table below
represents the three presentations of ARFID and their primary characterizations.
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Figure 2. Thomas and colleagues ARFID presentation-specific symptoms.

While ARFID has three distinct presentations, it is important to note that every
presentation can lead to avoidant restrictive eating, which has deep ramifications in an
individual’s health. Feillet and colleagues describe two case studies, in which two
adolescents presented with nutritional deficiencies; the first adolescent did not eat or
drink fruit or fruit-based products, whereas the second only ate white foods such as milk
and carbohydrates (2019). The subsequent nutritional deficiencies were obvious, as the
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first presented to a gastroenterological clinic with microcytic anemia, low blood volume,
and a severe vitamin C deficiency (Feillet et al., 2019). The second adolescent presented
to the clinic with deficiencies in plasma folates, plasma cobalamin, and plasma
homocysteine. While the nutritional consequences of ARFID are poorly represented in
the literature (Feillet et al., 2019), there is literature to support the consequences of
restrictive eating and the resulting nutritional deficiencies as described previously. These
may include bradycardia, hyperthermia, anemia, and poor bone mineral density,
abnormal electrocardiograms, and hypokalemia (Feillet et al., 2019, Thomas et al., 2017).
Feillet and colleagues describe two case studies, in which two adolescents
presented with nutritional deficiencies; the first adolescent did not eat or drink fruit or
fruit based products, whereas the second only ate white foods such as milk and
carbohydrates (2019). The subsequent nutritional deficiencies were obvious, as the first
presented to a gastroenterological clinic with microcytic anemia, low blood volume, and
a severe vitamin C deficiency (Feillet et al., 2019). The second adolescent presented to
the clinic with deficiencies in plasma folates, plasma cobalamin, and plasma
homocysteine. While the nutritional consequences of ARFID are poorly represented in
the literature (Feillet et al., 2019), there is literature to support the consequences of
restrictive eating and the resulting nutritional deficiencies as described previously. These
may include bradycardia, hyperthermia, anemia, and poor bone mineral density,
abnormal electrocardiograms, and hypokalemia (Feillet et al., 2019, Thomas et al., 2017).
Parent-Report Nine Item ARFID Screen
While the DSM-5 distinguishes three different types of ARFID, it lacks research
that explains the relationship between eating patterns of patients with ARFID and the
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symptoms commonly associated with ARFID (Zickgraf & Ellis, 2018). Zickgraf and Ellis
summarize these symptoms as “weight loss, nutritional deficiency, supplement
dependence, eating related impairment”, and explain that estimates of these symptoms
and ARFID prevalence in adults are inconsistent due to lack of self-report diagnostic
instruments (2018). In an attempt to link the eating patterns and ARFID associated
symptoms through research, as well as create a self-report diagnostic instrument,
Zickgraf and Ellis developed the Nine Item Avoidant/Restrictive Food Intake Disorder
screen (NIAS) (2018). They were among the first to establish a preliminary measure for
ARFID presentations, and the present study seeks to confirm and validate the parentreport structure in a clinical pediatric sample. It is important to note that while ARFID is
often diagnosed and treated in children, there is no validated parent-report measure.
Meaning, parents cannot formally report their child’s ARFID symptoms to a diagnostic
scale. Thus further demonstrating the importance of continued research regarding
diagnostic instruments for ARFID.
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Figure 3. Visual conceptualization of ARFID presentations to NIAS factors.

The NIAS measures the three primary eating patterns of ARFID involving
selective eating, poor appetite, and fear of the consequences of eating (Zickgraf & Ellis,
2018). The NIAS scale is made up of a six item Likert scale resulting in a possible score
ranging from zero to forty-five. These items describe the three primary eating patterns of
ARFID; there are fifteen items per pattern for a total possible score of forty-five. Item
development for the NIAS adopted features for the targets from a brief German screening
tool (Zickgraf & Ellis, 2018). The scale was developed based on case studies, consults
with experts in OCD, child feeding disorders, anxiety, restrictive eating, and normative
feeding, and an extensive literature review (Zickgraf & Ellis, 2018). The NIAS is a selfreport instrument that may aid in determining the level of clinical impairment when
examining the correlates of ARFID presenting as selective eating, poor appetite, or fear
of consequences (Zickgraf & Ellis, 2018). The NIAS scale was administered to each
participant in the present study to provide an overall score that was indicative of their
ARFID symptoms. A sample of the NIAS that may be administered to a child is seen
below:
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Table 1. NIAS Child Screen Items.

Zickgraf and colleagues conducted a study of ARFID presentations in partial
hospitalization patients that assessed four variables surrounding weight loss in children
and adolescents, these consisting of acute weight loss, graduate weight faltering, poor
nutrition, and dependence on enteral feeding aides (Zickgraf et al., 2019). After
determining these four variables, it was determined by a physician that “any weight loss
in a prepubescent child, and weight loss that involved crossing a growth percentile line in
adolescents were considered significant” (Zickgraf et al., 2019). As previously discussed
above, the ramifications of avoidant restrictive eating behaviors and the subsequent
effects of ARFID on the body can cause complex medical issues. Additionally, Zickgraf
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and Elkins discuss the longitudinal effects of picky eating across the lifespan, with picky
eating being the core characteristic of ARFID. These longitudinal effects of picky eating
can include higher rates of psychopathology such as anxiety, obsessive compulsive
disorder, depression, and externalizing problem behaviors in children (Zickgraf & Elkins,
2018). There are many facets and motivating factors to conducting research as to the
NIAS in relation to the ARFID mechanisms of sensory sensitivity, cognitive rigidity, and
anxiety. These may include increasing rates of early intervention for ARFID in children
and adolescents in order to avoid the medical, psychological, and psychopathological
complications that may arise from avoidant restrictive eating behaviors.
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Chapter II: Hypotheses
1. The Child NIAS will demonstrate construct validity with the hypothesized threefactor structure, thus reflecting the three ARFID presentations that the NIAS is
designed to measure. This will further demonstrate that this model demonstrates
good fit to the present study’s data.
2. The Child NIAS will show convergent validity with candidate ARFID
mechanisms.
a. The Picky Eating subscale will be correlated with sensory sensitivity and
cognitive rigidity, with moderate effect sizes.
b. The Appetite and Fear subscales will be correlated with anxiety, with
moderate effect sizes.
c. The above relationships will remain significant and demonstrate a
moderate effect size after adjusting for each of the other NIAS subscales.
3. The NIAS will show criterion validity with the Behavior Pediatrics Feeding
Assessment Scale (BPFAS) for ages 5-11.
a. The BPFAS’ total problem score will positively correlate with each of the
NIAS subscales.
b. The positive correlations between the BPFAS and NIAS will remain
significant and demonstrate a moderate effect size after adjusting for each
of the other NIAS subscales.
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Chapter III Methods
Participants:
The present study utilized archival data to investigate the above research
questions. This archival data was collected by Zickgraf and Elkins 2018, Sensory
sensitivity mediates the relationship between anxiety and picky eating in children/
adolescents ages 8-17, and in college undergraduates: A replication and age-upward
extension. The data collected for Zickgraf and Elkins 2018 was approved by the
University of Pennsylvania’s Institutional Review Board (IRB), and was collected by
post-baccalaureate research assistants and graduate students. For the 2018 study,
participants were patients in the Child and Adolescent OCD, Tic, Trichotillomania, and
Anxiety Group (COTTAGe) at the University of Pennsylvania. Research assistants and
graduate students approached parents in the waiting room at the clinic and obtained
informed consent for the study. This resulted in a total sample size of six hundred and
eighty-seven participants (N = 687) ages 5-17. Participants that had not taken the NIAS
measure were excluded, as well as participants that were missing demographic data. This
resulted in a final sample size of one hundred and eighty-two (n = 182). These
participants had all undergone informed consent and the clinical measures as discussed
below.
Measures:
The following clinical measures were administered to the participants and results
were included in the final data analysis for the present study. These clinical measures
were part of the COTTAGe intake registry for new patients, and were presented to
patients as an evaluation of symptoms. The intake registry included the NIAS, Behavioral
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Pediatric Feeding Assessment Scale (BPFAS), Multidimensional Anxiety Scale for
Children (MASC), Connor’s Parent Rating Scale (CPRS), Child Depression Inventory
(CDI), Infant Feeding Intent Scale (IFI), Autism Spectrum Quotient (AQ), and the
Children’s Obsessive-Compulsive Inventory (OCI-CV). A comprehensive explanation of
each of these measures is provided in the descriptions below.
Nine Item ARFID Screen (NIAS):
The present study seeks to validate and confirm the NIAS in a non-clinical
pediatric sample, and thus, this assessment was given to every participant. The NIAS is a
brief self-report measure that seeks to correlate ARFID mechanisms with its 3 factor
structure; one factor for each presentation of ARFID. As previously discussed, the NIAS
was developed by Zickgraf and Ellis (2018), and is made of a 45 item inventory that has
13 items per ARFID presentation. It is scored on a six item Likert scale for a total
possible score of forty five, and it aims to address restrictive eating patterns that are
associated with the ARFID presentations of selective eating, appetite, and fear (Zickgraf
& Ellis, 2018).
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Table 2: Items of the NIAS with Factor Loadings (Zickgraf & Ellis, 2018).

Behavior Pediatric Assessment Scale (BPFAS):
The present study seeks to validate the NIAS’ construct validity with the Behavior
Pediatrics Feeding Assessment Scale (BPFAS) for ages 5-11. The BPFAS is a parentreport measure on child eating and feeding behaviors (Allen et al., 2015), and has 35 total
items that assess child feeding behavior and parent behavior and attitudes (Sanchez et al.,
2015). The first 25 items measure child behavior and the last 10 items measure parent
attitudes towards their child’s eating behaviors using a 5 item Likert scale; these items
result in four scores (Sanchez et al., 2015). Two of these scores are applied to child
behaviors and two are applied to parents for mealtime strategies (Allen et al., 2015,
Sanchez et al., 2015).
Multidimensional Anxiety Scale for Children, Parent Report (MASC):
The Multidimensional Anxiety Scale for Children (MASC) was administered to
the parents of participants evaluated in the present study, and is a questionnaire that
assesses “emotional, cognitive, physical, and behavioral symptoms” in children (Wei et
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al., 2013) by both parent and child report of symptoms. The MASC has 39 items total
that produces a total score and 4 sub scores that measure physical symptoms, harm
avoidance, social anxiety, and panic (Wei et al., 2013).
Child Depression Inventory (CDI):
The Children’s Depression Inventory (CDI) is a self-report 27-item questionnaire
given to children and adolescents to assess them for depressive disorders (Gomez &
Gomez, 2011). The CDI can assess children and adolescents ages 7 to 17, and can be
administered individually or in a group setting (Gomez & Gomez, 2011). For each item,
participants must choose 1 of 3 statements to report the clinical impairment that has been
affecting them for the past 2 weeks based on a 0 to 2 rating scale (Gomez & Gomez,
2011).
Infant Feeding Intent Scale (IFI):
The Infant Feeding Intent Scale (IFI) is a quantitative measure of “maternal
breastfeeding intentions” (Rivers & Dewey, 2009). The IFI assesses mothers’ level of
agreement with five infant feeding statements, with the first two items measuring the
initiation of breastfeeding and the subsequent items measuring agreement to provide
solely human milk to their infant (Rivers & Dewey, 2009). These subsequent items
determine the intent of the mother’s desire to give their infant only breastmilk as opposed
to formula or animal milk, and are administered every 3 months until the child is 6
months of age (Rivers & Dewey, 2009). The response to each statement can be scored
from 0-4 for a total score of 16, with 0 representing no intent to breastfeed and 16
representing the intent to solely breastfeed (Rivers & Dewey, 2009).
Autism Spectrum Quotient (AQ):
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The participants in the present study underwent the Autism Spectrum Quotient
(AQ) assessment, and the child version was administered to both the children and
adolescents in the study. The child version of the AQ is a parent report, 50 item measure
that screens for traits that are commonly associated with Autism Spectrum Disorder
(Auyeung et al., 2007). This assessment measures autistic traits in children ages 4-11, and
is parent report due to reading and comprehension limitations in this age group (Auyeung
et al., 2007).
Children’s Obsessive-Compulsive Inventory (OCI-CV):
The Children’s Obsessive-Compulsive Inventory (OCI-CV) measures symptoms
of Obsessive-Compulsive Disorder (OCD) in children and adolescents ages 7 to 17 (Foa
et al., 2010). The OCI-CV is a 21-item measure that assesses OCD symptoms across 6
symptom domains of OCD (Foa et alk., 2010). These 6 symptom domains cover
doubting/checking, obsessing, hoarding, washing, ordering, and neutralizing (Foa et al.,
2010). Furthermore, the OCI-CV is positively correlated with the adult and parent report
measures of OCD, and thus has strong convergent validity (Foa et al., 2010).
Procedure
Upon completion of a telephone screening by a bachelor’s level research assistant
or PhD student, individuals were asked to complete an intake registry questionnaire
meant to evaluate their symptoms for admission to the COTTGe group for treatment.
Data was collected under University of Pennsylvania’s IRB, and participant’s parents and
guardians gave informed consent for their child’s data to be utilized for the Zickgraf and
Ellis (2018) study. The present study utilized archival data from the original study in an
attempt to confirm NIAS factor structure.
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Data Analysis:
Descriptive statistics, correlations, and regression analyses were conducted using
IBM’s Statistical Package for the Social Sciences (SPSS). Descriptive statistics were
conducted in order to get age, gender, and other demographic data. Structural Equation
Modeling (SEM) was utilized in order to run Confirmatory Factor Analysis (CFA) to test
hypothesis one. These were conducted through both R-studio’s Lavaan package and
Jamovi’s 2.2.5 in order to test the construct validity of the NIAS. Bivariate correlations
and regression analysis were computed for hypothesis two and its sub-hypotheses of a,b,
and c. These correlations and regression analyses were computed through SPSS in order
to investigate the convergent validity of the NIAS with the candidate ARFID
mechanisms. Correlations on the NIAS subscales picky eating, appetite, and fear were
run to determine relationships to the mechanisms of sensory sensitivity, cognitive
rigidity, and anxiety. After running correlations, regressions were run in order to further
investigate the relationship between these subscales and mechanism by adjusting for the
other NIAS subscales. Results were determined via regression coefficients, zero order
correlations, and partial correlations.
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Chapter IV Results
Results: Construct Validity
Structural Equation Modeling was computed in both R studio and Jamovi in order
to test the three-factor model of the NIAS against the three-factor model of ARFID, with
each presentation of ARFID serving as a factor. The NIAS’ three-factor model was
computed with Confirmatory Factor Analysis (CFA) to ensure the fit of the model. A
visualization of the CFA model is seen below in figure 4.
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Figure 4. CFA Model for ARFID to NIAS Factors.
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These Standard Estimates need to be above 4 for the factor loadings to be
considered a good fit, which these are as seen below in table 3. These factor loadings
were computed by loading each NIAS item to its appropriate subscale. Thus, the selective
eating items were loaded to the picky eating factor, appetite items were loaded onto the
appetite factor, and fear items were loaded to the fear factor. Because the NIAS has three
factors, there were three factors with their corresponding items loaded to them. This
resulted in each factor having three items loaded to it, for a total of nine standard
estimates. These estimates indicate that the NIAS three-factor structural model’s factors
accurately represent the items which are being measured. This further demonstrates that
the three-factor structure of the NIAS positively correlates with the mechanisms of
ARFID, thus demonstrating further reliability of the NIAS as a measurement of ARFID.
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Table 3. Item Statistics for Confirmatory Factor Analysis
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Table 4. Factor Loadings for Confirmatory Factor Analysis

Table 5. Fit Measures for Confirmatory Factor Analysis.

CFI

TLI

RMSEA

0
.972

Lower
0

.958

.0840

Upper
0.

0.0547

0.114

As seen above in table 5, the Root Mean Square Error Approximation is 0.0840.
This demonstrates a reasonable fit of the model to the present data (Xia & Yang, 2018).
Meaning that the NIAS’ three-factor structural model is representative of ARFID’s threefactor structural model using the data provided in the present study. Additionally, the
Comparative Fit Index and Tucker-Lewis Index exemplifies excellent fit of the NIAS’
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proposed three-factor model to ARFID’s three-factor structural model when following
the guidelines set forth by Xia and Yang (2018). Thus, hypothesis one is supported by
utilizing Confirmatory Factor Analysis.
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Results: Convergent Validity
Convergent validity was computed using SPSS and Jamovi to test the relationship
between NIAS and the candidate ARFID mechanisms of sensory sensitivity, anxiety, and
cognitive rigidity. In order to test hypothesis two a, the picky eating subscale was run
with sensory sensitivity and cognitive rigidity. The sensory total score was used to
measure sensory sensitivities as a mechanism of avoidant restrictive eating. The Autism
Quotient’s attention switch item was used to measure cognitive rigidity as a mechanism
of avoidant restrictive eating. In order to test hypothesis two b, the fear and appetite
subscales were run with anxiety. The total MASC score was used to measure anxiety as a
mechanism of avoidant restrictive eating. Table 6, as seen below, contains each of these
correlations, with significant values using p < .001 as criteria are identified with two
asterisks (**).

Table 6. Correlations Table for NIAS Items, BPFAS total score, MASC total
score, Sensory total score, and AQ Attention Switch item.

NIAS

Pearson

Picky

Correlation

BPFAS

MASC

Sensory

AQ

Total

Total

AS

NIAS

NIAS

NIAS

PS.

AS.

FS

1

.531** .421** .380** .198** .446** .257**

Sum
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PT

Table 6.

Continued.

NIAS

Significance

Picky

(two-tailed)

.000

.000

.001

.007

.000

.000

182

182

76

182

179

182

Sum
NIAS

N

182

NIAS

Pearson

.531** 1

Appetite

Correlation

Picky
Sum
.508** .375** .249** .239** .176*

Sum
NIAS

Significance .000

Appetite

(two-tailed)

.000

.001

.001

.000

.018

182

76

182

179

182

.211

.202** .259** .108

Sum
NIAS

N

182

182

NIAS

Pearson

.421** .508** 1

Fear

Correlation

Appetite
Sum

Sum
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Table 6.

Continued.

NIAS

Significance .000

Fear

(two-tailed)

.000

.067

.006

.000

.147

76

182

179

182

1

.132

.203

.065

.256

0.78

.0575

76

76

76

1

.341** .312**

Sum
NIAS

N

182

182

182

BPFAS

Pearson

.380** .375** .211

Prob.

Correlation

Fear
Sum

Total
BPFAS

Significance .001

Prob.

(two-tailed)

.001

.067

76

76

Total
BPFAS

N

76

76

MASC

Pearson

.198** .249** .202** .132

Total

Correlation

MASC

Significance .077

Total

(two-tailed)

Prob.
Total

.001
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.006

.132

.000

.000

Table 6.

Continued.

MASC

N

182

Sensory

Pearson

.446** .239** .259** .203

Total

Correlation

Sensory

Significance .000

Total

(two-tailed)

Sensory

N

179

Pearson

.257** .176*

182

182

76

182

179

182

Total
.341** 1

.271**

.000

.001

.000

.078

.000

179

179

76

179

.108

.065

.312** .271** 1

.018

.147

.575

.000

.000

182

182

76

182

179

179

179

Total
AQ

Attention Correlation
Switch
AQ

Significance .000

Attention (two-tailed)
Switch
AQ

N

182

182

Attention
Switch
NIAS PS = Picky Sum, NIAS AS = Appetite Sum, NIAS FS = Fear Sum, BPFAS PS =
Problem Score, AQ AS = Attention Switch
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The above correlations show support for hypothesis two, a and b by use of positive
correlations between NIAS subscales and the candidate ARFID mechanisms of anxiety,
cognitive rigidity, and sensory sensitivity. Correlational significance was set to p < .001.
The correlation of the NIAS picky eating subscale to sensory sensitivity was significant
at .446, thus demonstrating support for the relationship between the NIAS picky eating
subscale and sensory sensitivity as a mechanism of ARFID symptoms. The correlation of
the NIAS picky eating subscale to cognitive rigidity was also significant at .257, thus
demonstrating support for the relationship between the NIAS picky eating subscale to
cognitive rigidity as a mechanism of ARFID symptoms.
These positive correlations support hypothesis two a. Hypothesis two b, which
predicted a positive correlation of the NIAS appetite and fear subscales to anxiety as a
mechanism of ARFID symptoms, was also supported. Same as the previous hypothesis,
correlational significance was set to p < .001. The correlation of the NIAS subscale of
fear was significantly correlated at .202. The correlation of the NIAS subscale of appetite
was also significantly correlated, with a correlation of .249. These correlations provide
further support for the hypothesis two b, and thus demonstrates support for a relationship
between the NIAS subscales of fear and appetite and anxiety as a mechanism of ARFID
symptoms. This is a particularly valuable finding, as these NIAS subscales are
representative of the three presentations of ARFID. Thus, the findings for hypothesis two
and its sub-hypotheses of a and b provide a deeper understanding of the mechanisms of
sensory sensitivity, cognitive rigidity, and anxiety in regards to the picky eating, fear, and
appetite presentations of ARFID.
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Looking to the third sub-hypothesis of hypothesis two, a positive correlation was
still expected between the above relationships when run through regression analyses in
order to account for each subscale of the NIAS. The regression analyses were run with
each NIAS subscale and the mechanisms of sensory sensitivity, cognitive rigidity, and
anxiety through SPSS and Jamovi’s 2.2.5 statistical software. After adjusting for each
NIAS subscale, the relationship between the picky eating subscale and sensory sensitivity
remained statistically significant with a regression coefficient of .426, a zero-order
correlation of .446, and a partial correlation of .367. When analyzing the relationship
between the picky eating subscale and cognitive rigidity, the result remained statistically
significant with a regression coefficient of .233, a zero-order correlation of .257, and a
partial correlation of .196.
When analyzing the relationship between the appetite subscale with anxiety, the
result remained statistically significant with a regression coefficient of .167, a zero-order
correlation of .249, and a partial correlation of .135. When analyzing the relationship
between the fear subscale with anxiety, the result remained statistically significant with a
regression coefficient of .086, a zero-order correlation of .202, and a partial correlation of
.075. As hypothesis two c stated, the above correlations would remain significant even
after accounting for each subscale to ensure an appropriate amount of variance
contributed to each subscale. Thus, this sub hypothesis, and hypothesis two as a whole,
was supported by the correlational and regression analyses. The correlations analyzed in
hypothesis two a can be seen visually below in figure 4.
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Figure 4: Correlations of Picky Eating to Sensory Sensitivity and Cognitive Rigidity.

Results: Criterion Validity
The third hypothesis aimed to demonstrate NIAS criterion validity in regards to
the Behavior Pediatrics Feeding Assessment Scale (BPFAS) in children ages 5-11. For
every analysis run, correlational significance was set to p < .001. The BPFAS total parent
score positively correlated to the picky eating subscale at .380. The BPFAS total score
also positively correlated to the appetite subscale at .375. These positive correlations can
be reviewed above in table 6. These positive correlations demonstrate support for
construct validity in regards to the NIAS and BPFAS measuring clinical impairment as a
construct. However, there was no support for the fear subscale and BPFAS total score
correlation, as this correlation was .211. This is likely due the BPFAS not having a
measure for fear or anxiety, and thus demonstrates that the NIAS may actually assess for
more domains of ARFID than the BPFAS.
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After running correlation analyses, regression analyses were computed in order to
determine if the relationship between the BPFAS and the NIAS subscales would remain
statistically significant when accounting for the variance of each of the other NIAS
subscales. After running regression analyses on the BPFAS to the picky eating subscale,
the results remained statistically significant with a regression coefficient of .359, a zeroorder correlation of .493, and a partial correlation of .342. When analyzing the BPFAS to
the appetite subscale, the results remained statistically significant with a regression
coefficient of .304, a zero-order correlation of .463, and a partial correlation of .279.
Thus, the picky eating and appetite subscales of the NIAS do show criterion validity with
the BPFAS. However, there is no criterion validity between the NIAS and BPFAS when
analyzing the fear subscale. This result was not statistically significant with a regression
coefficient of -.018, a zero-order correlation of -.156, and a partial correlation of -.017.
These regression statistics are stated below in table 8. The total parent score was used for
regression analyses rather than the total problem score in order to account for the full
amount of variance in using item specific statements. Specifically, in order to determine
the effect of a parent's anxiety on their perception of their child’s eating behaviors.
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Table 7: Regression Analysis of NIAS Factors and BPFAS Total Parent Score.
BPFAS Total

r2

Parent Score

Regression

t

Sig.

Coefficient

Zero-Order Partial
Correlation Correlation

NIAS PS

.312

.359

3.276

.002

.493

.342

NIAS AS

.312

.304

2.619

0.11

.463

.279

NIAS FS

.312

-.018

-.156

.876

.326

-.017

As a whole, it is appropriate to state that the NIAS subscales of picky eating and
appetite show criterion validity with the BPFAS. This is a valuable finding because the
BPFAS is a previously validated measure of clinical impairment for eating behaviors
(Allen et al., 2015). Thus, the positive correlations that remained after regression analyses
between the BPFAS and the NIAS subscales of picky eating and appetite indicate that the
NIAS is also a good measure of clinical impairment in eating and feeding for children
between the ages of 5 and 11.

33

Chapter V: Discussion
Discussion
The present study aimed to expand on the current literature and investigate the
three presentations of ARFID in conjunction with the three-factor structure of the NIAS
as a measure of ARFID symptoms. Specifically, the present study aimed to replicate the
factor in the self-report child NIAS in parent-report sample, and secondarily aimed to
find evidence of convergent validity. The hypotheses tested here were derived from the
literature and were rooted in existing data collected under the University of Pennsylvania.
In terms of the construct validity hypotheses; I first hypothesized that the NIAS would
demonstrate good construct validity in relation to the presentations of ARFID. This
hypothesis was supported, as the Confirmatory Factor Analysis demonstrated a good fit
of the NIAS three-factor model with each ARFID of presentation serving as a factor.
Thus, this hypothesis was supported overall, as Confirmatory Factor Analysis
demonstrated that the NIAS does correlate with the ARFID mechanisms with each item
for sensory sensitivity, fear, and appetite correlating with one another.
The second hypothesis for convergent validity was also supported by positive
regression correlations for the NIAS to the candidate ARFID mechanisms of sensory
sensitivity, cognitive rigidity, and anxiety. The correlations were significant with
correlation significance set to p < .001. There were significant correlations between the
picky eating presentation of ARFID in relation to sensory sensitivity and cognitive
rigidity, whereas the appetite and fear presentations of ARFID were significantly
correlated with anxiety. These correlational results for the NIAS to the candidate ARFID
mechanisms of sensory sensitivity, cognitive rigidity, and anxiety indicated good
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convergent validity. This is consistent with the findings by Zickgraf and Ellis, as
demonstrated by the NIAS’ items being intercorrelated but also representative of the
three different constructs (Zickgraf & Ellis, 2018). In addition to being positively
correlated in the present study, the NIAS also showed positive correlation with ARFID
mechanisms in two different samples, as well as showing good test-retest reliability over
a two week period (Zickgraf & Ellis, 2018).
I aimed to explore convergent validity within the parent-report NIAS factor picky
eating and the candidate ARFID mechanisms of sensory sensitivity and cognitive rigidity.
I also aimed to explore the convergent validity within the parent-report NIAS factors of
fear and appetite to the candidate ARFID mechanism of anxiety. This concept was
investigated because while ARFID is primarily treated in children, there are no parentreport diagnostic instruments. Investigating the convergence of the NIAS factors with
these underlying ARFID mechanisms allowed me to determine which factors converged
with each mechanism. This may allow for future research as to treating these underlying
mechanisms in order to improve the ARFID presentation symptoms. This area requires
further research in order to continue to develop diagnostic instruments for ARFID, and is
a future aim for which this study may serve as a foundation.
For the third hypothesis, I hypothesized that the NIAS would show criterion
validity with the Behavior Pediatrics Feeding Assessment Scale (BPFAS) for children
ages 5-11. This hypothesis was supported by positive correlations between items on the
NIAS and items on the BPFAS for the participants who underwent both assessments.
Despite this hypothesis being supported, the smaller sample size of 76 is a limitation of
the present study. This smaller sample size was due to age limitations of the BPFAS, as it
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is only validated for children ages 5-11 (Allen et al., 2015). Thus, not every participant in
the present study sample was able to undergo the BPFAS, and a smaller sample size that
experienced both the NIAS and the BPFAS was smaller than initially desired. Despite
this limitation however, the findings of this hypothesis still demonstrated good criterion
validity between the two measures. Meaning that an individual who scores as more
highly impacted by ARFID symptoms on the newer scale, the NIAS, would likely score
as clinically impaired on the BPFAS. The reverse is also true, thus further demonstrating
the NIAS as a validated clinical measure for clinical impairment for individuals with
ARFID.
These hypotheses were developed based on the limited literature for ARFID and
type of data, specifically the NIAS and BPFAS scores, that I aimed to analyze. The use of
archival data collected influenced these hypotheses as well. I had a limited prediction of
how this data would develop and result, as the archival data had been used in Zickgraf
and Elkins 2018. My results suggest that the NIAS is a validated measure to determine
clinical impairment for individuals with ARFID, as well as the severity of ARFID
symptoms. However, further research is needed to determine discrepancies between child
and parent-reported symptoms, particularly in anxiety as a mechanism of fear and
appetite presentations. While I observed some effects of parent-reported anxiety on fear
and appetite via correlations, as seen in table 7. They were not predictive of convergent
validity between the NIAS and the MASC scale. As previously discussed, ARFID is
primarily treated in children, yet there are zero parent-reported instruments to measure
symptoms in the child. This remains a major area of research to be investigated in order
for these instruments to be developed.
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The convergent validity between the NIAS picky eating and appetite is
established, with positive correlations remaining after regression analysis. This finding is
particularly valuable, as it aids in establishing the NIAS as a validated measure of clinical
impairment for children ages 5-11. This specific validation of the measure will further aid
in giving children a diagnosis that explains and will aid in treating their restrictive eating.
These scales may be used in conjunction with one another in order to rule out other eating
and feeding disorders, as well as give a clear indication if the child’s restrictive eating is
due to ARFID. I can cautiously infer that including the NIAS in future intake assessments
will provide more children and their families with answers surrounding the child’s eating
and feeding behaviors, as well as inform the treatment continuing after diagnosis. I
believe this would be a rich area to develop future studies in, particularly studies that look
at common comorbidities of ARFID, such as Anxiety, Depression, OCD, and Autism
Spectrum Disorders. I specifically believe that the present study could construct the
framework for these future studies, and to my knowledge, it is the first to test and validate
the NIAS following Zickgraf and Ellis 2018.
Understanding the underlying mechanisms that the NIAS is attempting to assess
is crucial to further research and treatment of ARFID. As previously discussed in the
review of Thomas and colleagues, the result of restrictive eating patterns that are a result
of the underlying ARFID mechanisms are often worse than the mechanisms themselves
(Thomas et al., 2017). While the literature detailing the clinical outcomes of ARFID is
limited, a study by Strandjord and colleagues explain that individuals with ARFID will
have longer hospitalizations than individuals with Anorexia Nervosa (2015).
Additionally, these individuals with ARFID are also more likely to require enteral
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feeding and nutrition than their peers with Anorexia Nervosa (Thomas et al., 2017,
Strandjord et al., 2015). We do know that the extreme restrictive eating from ARFID can
result in malnutrition, and that the effect of malnutrition on the individual can be
devastating. These effects may include amenorrhea, bradycardia, abnormal
electrocardiograms, hypokalemia, and deficiencies in electrolytes and vitamins, among
others (Thomas et al., 2017). ARFID is a new diagnosis to the DSM-5, but the depth of
research needed to explore not only the prevalence, but the underlying mechanisms and
their implications for the individual is urgently needed. This research will aid in the
diagnosis and treatment for children and adults alike with ARFID.
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